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ORTHOGONAL ANALYSIS OF SENSITIVITY OF MECHANICAL PARAMETERS
OF SLOPE ROCK MASS TO PARAMETERS IN HOEK-BROWN CRITERION
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Abstract This paper examines the effects of parameters in the generalized Hoek-Brown failure criterion on the me-
chanical parameters of slope rock mass using orthogonal test method. It gives a comprehensive analysis of various
factors and effectively explains the limitation of single-factor method. Sensibility analysis of the criterion parameters
based on the orthogonal test is done within the slope of 5% abutment in Longqgiao Extra-large Bridge. It is found that
the Geological Strength Index ( GSI) influences the rock mass deformation parameter E, significantly, and the com-
pressive strength o ; and disturbance factor of rock mass D have greater impact on the rock mass strength parameters
C.¢. In summary, the index GSI and ¢ ; are more sensitive to the mechanical parameters of rock mass comparing to
disturbance factor of rock mass D, and then m;; There is no interaction between the criterion parameters, and they
are relatively independent.
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Table 1 Factors and levels of orthogonal experiment
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1 50.0 8.0 49.0 1.00

2 75.0 7.0 53.0 0.95

3 65.0 9.0 50.0 0.90
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Table 2 Design and results of orthogonal experiment

o1 2 3 4 5 6 78 9 10 11 12 13 BT bR

g%i d a (dxa); (dxa), b (dxb); (dxb), (dxc); ¢ (dxc), E,/GPa C/MPa ¢/(°)
1 1(1.00) 1(50.0) 1 1 1(8.0) 1 1 1 1 1 1 1(49.0) 1 3.20 0.53 23. 68
2 1 1 1 1 2(7.0) 2 2 2 2 2 2 2(53.0) 2 4.20 0.59 24.79
3 1 1 1 1 3(9.0) 3 3 3 3 3 3 3(50.0) 3 3.54 0.57 25.10
4 1 2(75.0) 2 2 1 1 1 2 2 2 3 3 3 4.33 0. 66 27.00
5 1 2 2 2 2 2 2 3 3 3 1 1 1 4.09 0.61 25.41
6 1 2 2 2 3 3 3 1 1 1 2 2 2 5.15 0.76 29. 63
7 1 3(65.0) 3 3 1 1 1 3 3 3 2 2 2 4.79 0.69 27. 65
8 1 3 3 3 2 2 2 1 1 1 3 3 3 4.03 0. 60 24.98
9 1 3 3 3 3 3 3 2 2 2 1 1 1 3.81 0.62 26.37
10 2(0.95) 1 2 3 1 2 3 1 2 3 1 2 3 4.41 0. 65 27.03
11 2 1 2 3 2 3 1 2 3 1 2 3 1 3.71 0. 56 24.46
12 2 1 2 3 3 1 2 3 1 2 3 1 2 3.50 0.59 25.86
13 2 2 3 1 1 2 3 2 3 1 3 1 2 4.29 0. 68 27.78
14 2 2 3 1 2 3 1 3 1 2 1 2 3 5.40 0.76 28.53
15 2 2 3 1 3 1 2 1 2 3 2 3 1 4.55 0.73 29.27
16 2 3 1 2 1 2 3 3 1 2 2 3 1 4.23 0. 66 27.30
17 2 3 1 2 2 3 1 1 2 3 3 1 2 4.00 0.61 25.73
18 2 3 1 2 3 1 2 2 3 1 1 2 3 5.03 0.76 29. 86
19 3(0.90) 1 3 2 1 3 2 1 32 1 3 2 3.89 0.62 26. 64
20 3 1 3 2 2 1 3 2 1 3 2 1 3 3.67 0.58 25.12
21 3 1 3 2 3 2 1 32 1 3 2 1 4.62 0.71 29.10
22 3 2 1 3 1 3 2 2 1 3 3 2 1 5. 66 0.83 31.09
23 3 2 1 3 2 1 3 32 1 1 3 2 4.76 0.72 28. 45
24 3 2 1 3 3 2 1 1 32 2 1 3 4.50 0.75 29.97
25 3 3 2 1 1 3 2 32 1 2 1 3 4.19 0. 68 27.99
26 3 3 2 1 2 1 3 1 32 3 2 1 5.27 0.75 28.95
27 3 3 2 1 3 2 1 2 1 3 1 3 2 4.43 0.73 29. 46
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Table 4 Analysis of variance table
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a(o,;) b(m;) c(GSI) d(D) dxa dxb dxc
V-5 3.6164 0.00144 5.2351 0. 8300 0.00194  0.01704  0.00514 0.0132 0. 0386
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Table 5 The significance test of Hoek-Brown

failure criterion parameters
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